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(57) Abstract 



A blend of an acid tolerant precipitated calcium carbonate and a platy kaolin clay is used as a filler in uncoated calendered groundwood 
grades of paper, such as that used in newspaper inserts, magazines, and catalogues, in order to improve the optical and physical properties, 
such as opacity, brightness, and porosity, of the final paper product. The amount of the acid tolerant precipitated calcium carbonate and the 
platy kaolin clay range from 5 % to 95 %, by weight, per amount of filler used in the paper stock furnish, and more particularly from 25 % 
to 75 %, by weight, per amount of filler used in the paper stock furnish. The filler loading levels range from 1 % to 40 %, by weight, based 
upon the total weight of the paper stock furnish. The paper product may have a brightness ranging from 70 % to 80 %, and an opacity of 
85 % to 95 %. 
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" FILLER COMPOSITION FOR GROUNDWOOD-CONTAINING GRADES OF PAPER" 
RArK^RnTTND OF THE TNVENTTON; 

This invention relates generally to the manufacturing of 
paper and in particular to a filler composition for use in 
5 uncoated groundwood-containing grades of paper for improving 
the optical and physical properties of the paper. 

It is well-known in the paper industry that a wide 
variety of pigments, such as titanium dioxide, ground or 
precipitated calcium carbonate, talc, synthetic silicates, and 

10 clays, such as bentonite and kaolin, are suitable for use as 
paper fillers and/or coatings. Kaolin, a naturally occurring 
hydrated aluminum silicate, is presently the most widely 
utilized, especially as a filler material in the preparation 
of alkaline to weakly acidic paper in order to improve the 

15 optical properties, such as brightness, opacity, sheet gloss, 
and print gloss, and is available in a range of particle 
sizes and brightness. Calcium carbonate, particularly 
precipitated calcium carbonate, is increasing being used 
particularly as a filler material in the making of alkaline 

20 paper. However, generally calcium carbonate cannot be used as 
a filler in acidic paper because of its low acid-resistance, 
causing it to decompose in an acidic environment. 

Calcium carbonate is not used as a filler material in 
grades of paper containing groundwood in that this type of 

25 paper is acidic. Groundwood-containing grades of paper can be 
classified as newsprint, telephone directory paper, 
supercalendered paper, and soft-nip-calendered paper, all of 
which generally are uncoated. The end uses of supercalendered 
grades include newspaper inserts, magazines, and catalogues. 

30 The supercalendered (SO grades are divided into SC-A, SC-B, 
and SC-C. SC-A is known to have a sheet brightness between 
68-74%, sheet gloss between 30-40%, ink gloss between 20-30%, 
and filler levels between 15 to 30%. SC-B is known to have a 
sheet brightness between 65-70%, sheet gloss between 25-30%, 

35 ink gloss between 20-3-0%, and filler levels between 5 to 15%. 
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SC-C is known to have a sheet brightness between 62-65%, sheet 
gloss between 20-25%, ink gloss between 20-30%, and filler 
levels between 0 to 5%. Examples of patents which disclose 
calendering, super calendering, and hot soft nip calendering 
5 (HSNC) include U.S. Patent Nos. 3,647,619; 4,624,744; and 
4,749,445. U.S. Patent No. 3,647,619 explains that 
"supercalendering" refers to a process in which a web of paper 
is passed between the nip defined by a non-resilient roll, 
such as a roll of cast iron or steel, and a resilient roll 

10 such as a rubber-faced roll or a cotton fiber-filled roll to 
impart a uniform caliper and surface finish to the paper. 
Typically, a supercalender will comprise alternate resilient 
and non-resilient rolls arranged in a vertical stack or a non- 
resilient master roll with two or more resilient rolls 

15 positioned at space intervals about the periphery of the 
master roll. Supercalenders are normally utilized "of f 
machine", i.e. supercalendering is usually carried out 
independently of the paper making process as a separate 
operation. 

20 As stated hereinabove, presently, the platy kaolin clays 

have been the pigment of choice as a filler in these 
supercalendered grades in that, as a filler, these platy clays 
tend to increase smoothness, brightness, and opacity, and 
decrease the porosity of the sheet. The calcium carbonate 

25 pigment, however, offers a better brightness and a better 

opacity compared to the platy clays but tends to increase the 
porosity of the sheet, particularly when the sheet is 
supercalendered, which may be an undesirable physical 
property. Additionally, calcium carbonate can not be used in 

30 groundwood-containing grades of paper as these are considered 
as being acidic and, as stated hereinabove, the calcium 
carbonate tends to breakdown or decompose under acidic 
conditions . 
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Ideally, it is desirable to obtain the better optical 
values of the calcium carbonate and the better physical 
properties of the kaolin clay in a groundwood-containing grade 
of paper, particularly one which is supercalendered. 
5 The advent of an acid tolerant precipitated calcium 

carbonate has made it possible to exploit the use of calcium 
carbonate filler material in a blend with platy kaolin clays 
in an acidic paper. Examples of an acid tolerant precipitated 
calcium carbonate are disclosed in U.S. Patent No. '5,531,821 
10 owned by the same assignee as the present application, and 
also in recently allowed patent applications bearing U.S. 
Serial Nos. 08/518,763, 08/518,652 and 08/546,222, and in 
pending patent applications bearing U.S. Serial Nos. 
08/546,493, 08/614,863 and 08/546,145, also owned by the 
15 assignee of the present application. U.S. Patent No. 

5,531,821 discloses the use of treating the calcium carbonate 
with an anionic salt and a cationic salt. 

As discussed hereinabove, it is well known to incorporate 
clay-based filler compositions into the paper web during the 
20 formation of paper sheet to significantly improve the optical 
properties of the resultant paper sheet, such as brightness, 
opacity, sheet gloss, and print gloss. The improvement in 
opacity is the result of increased light scattering due 
primarily to the differences in indices of refraction between 
25 the filler, the paper fiber, and air, and to the increased 

number of light scattering voids formed in the paper web upon 
the incorporation of a clay filler. In order for the clay 
filler to perform well in improving opacity of the paper, the 
particle size distribution of the clay filler must be such 
30 that a large percentage of the clay particles have equivalent 
spherical diameters (e.s.d.) of between 0.6 and 1.5 microns 
and contain minimal particles with equivalent spherical 
diameters larger than 4 5 microns. It has become customary in 
the industry to beneficiate the crude kaolinitic clays used in 
35 a clay filler composition for paper making to improve particle 
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size distribution and color characteristics by removing ferric 
iron-containing compounds in the clay. U.S. Patent No. 
4,650,521 discloses a process for treating a crude kaolinitic 
clay mineral under acidic conditions to provide a paper filler 
5 having improved color and G.E. brightness of about 85 to about 
86. 

Various commercial coating clays for paper are marketed 
by ECC International Inc., the assignee of the present 
application. An example is the ASTRA-PLATE* coating clay, 

10 which is characterized as a fine particle size, uncalcined 

delaroinated kaolin clay. Astra-Plate* is a premium clay with a 
G.E. brightness of about 88.4. This product can also be used 
as a paper filler. 

Coating compositions comprising blends of clays are well- 

15 known in the art. For example, a coating composition 

comprising a blend of kaolin clays is disclosed in U.S. Patent 
No. 5,085,707 to William M. Bundy, et al., formerly assigned 
to Georgia Kaolin Company, Inc. and presently assigned to the 
assignee of the present invention. Blends of clays for a 

20 filler composition for either alkaline or acidic paper may be 
known in the art. Blends of calcium carbonate, such as 
precipitated calcium carbonate and ground calcium carbonates 
are well-known in the art as filler material in the 
preparation of alkaline to weakly acidic paper. -However, 

25 there is no disclosure known to the inventors of using a 
filler composition comprising a blend of kaolin clay and 
calcium carbonate to produce the desired optical and physical 
properties in the preparation of an acidic paper, such as 
those grades of paper containing groundwood. 

30 SUMMERY OF THE INVENTION: 

The present invention relates to a filler composition 
comprising a blend of platy clays and an acid resistant 
precipitated calcium carbonate for groundwood-containing 
grades of paper, which generally are made under acidic 

35 conditions . 
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More particularly, the invention is directed to a filler 
composition comprising an effective amount of an acid 
resistant precipitated calcium carbonate and a platy kaolin 
clay to produce a final end product exhibiting improved 
5 properties. The acid resistant precipitated calcium carbonate 
may range from about 5% to 95%, by weight, and the kaolin clay 
may range from about 5% to 95%, by weight, per amount of 
filler composition and, preferably, about 25% to 75%, by 
weight, of an acid resistant calcium carbonate and about 25% 

10 to 75%, by weight, of a platy kaolin clay per amount of filler 
composition. The end product may be a calendered grade or a 
supercalendered grade, such as SC-A, SOB, or SC-C, and used 
as newspaper inserts, magazines, or catalogues. 

It has been found that the use of a blend of platy kaolin 

15 clay with acid tolerant precipitated calcium carbonate offers 
an increase in opacity and in brightness, and a decrease in 
porosity in groundwood containing grades of paper. 

It is an object of the present invention to provide a 
filler composition which improves the optical and physical 

20 properties of an acid-made paper. 

It is a further object of the present invention to 
provide a paper product having enhanced optical and physical 
properties prepared using the filler composition of the 
present invention. 

25 It is a still further object of the present invention to 

provide a process for the preparation of the aforesaid filler 
composition. 

A still further object of the present invention is to 
provide a filler composition used in groundwood-containing 
30 grades of paper in the paper making systems. 
BRIEF DESCRIPTION OF THE DRAWINGS: 

FIGURE 1 shows a plot of TAPPI brightness (% Abs . ) as a 
function of percent filler (ash at 500° C) for several 
different kinds of handsheets including those containing the 
35 filler composition of the present invention. 
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FIGURE 2 shows a plot of TAPPI opacity (%) as a function 
of percent filler (ash at 500° C) for several different kinds 
of handsheets including those containing the filler 
composition of the present invention. 
5 FIGURE 3 shows a plot of Gurley porosity (sec/ 100 ml) as 

a function of percent filler (ash at 500° C) for several 
different kinds of handsheets including those containing the 
filler composition of the present invention. 

FIGURE 4 shows a plot of OpTest Formation Index as a 
10 function of percent filler (ash at 500° C) for several 

different kinds of handsheets including those containing the 
filler composition of the present invention. 

FIGURE 5 shows a plot of caliper (mills) as a function of 
percent filler (ash at 500° C) for several different kinds of 
15 handsheets including those containing the filler composition 
of the present invention. 

FIGURE 6 shows a plot of bulk (crnVg) as a function of 
percent filler (ash at 500° C) for several different kinds of 
handsheets including those containing the filler composition 
20 of the present invention. 

FIGURE 7 shows a plot of sheet gloss (%) as a function of 
percent filler (ash at 500° C) for several different kinds of 
handsheets including those containing the filler composition 
of the present invention. 
25 FIGURE 8 shows a bar graph of the TAPPI brightness (% 

Abs.) values obtained in a trial for several types of 
manufactured papers which include the filler composition of 
the present invention. 

FIGURE 9 shows a bar graph of the TAPPI opacity (%) 
30 values obtained in the trial for several types of manufactured 
papers which include the filler composition of the present 
invention. 

FIGURE 10 shows a bar graph of the tensile index values 
(Nm/g) in the machine direction for several types of 
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manufactured papers obtained in the trial and which papers 
include the filler composition of the present invention. 

FIGURE 11 shows a bar graph of the tensile index values 
(Nm/g) in the cross direction for several types of 
5 manufactured papers obtained in the trial and which papers 
include the filler composition of the present invention. 

FIGURE 12 shows a bar graph of the air permeability 
(Bendtsen, ml/min) values obtained in the trial for several 
types of manufactured papers which include the filler 
10 composition of the present invention. 

FIGURE 13 shows a bar graph of the Gurley porosity 
(sec/100 ml) values obtained in the trial for several types of. 
manufactured papers which include the filler composition of 
the present invention. 
15 FIGURE 14 shows a bar graph of the gloss {%) values 

obtained in the trial for several types of manufactured papers 
which include the filler composition of the present invention. 
DETAILED DESCRIPTION OF THE INVENTION: 

The filler composition of the present invention comprises 
20 (a) a platy clay and (b) an acid tolerant precipitated calcium 
carbonate, and is particularly useful in uncoated groundwood- 
containing grades of "acid" made papers, such as newsprint, 
telephone directory paper, supercalendered paper, or soft-nip 
calendered paper. Thus, the filler composition of the present 
25 invention has particular utility in the manufacture of 

supercalendered (SO paper grades which are divided into SC-A, 
SC-B, and SC-C, and whose end use includes newspaper inserts, 
magazines, and catalogues. 

More particularly, the instant invention is directed to a 
30 filler composition for a groundwood-containing grade of paper 
comprising a mixture of an acid resistant precipitated calcium 
carbonate and a platy kaolin clay to produce a final -end 
product exhibiting improved physical and optical properties. 
The instant invention is further directed to a process 
35 for improving the optical and physical properties of a paper 
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web comprising the steps of forming a web of papermaking 
fibers including groundwood and a filler composition 
comprising an effective amount of an acid resistant 
precipitated calcium carbonate and an effective amount of a 
5 platy kaolin clay to produce an acid type final product. 

The instant invention is further directed to improved 
acid-made paper products containing the filler composition of 
the present invention and to a method of preparing the same 
comprising adding to a papermaking stream an effective amount 
10 of an acid resistant precipitated calcium carbonate and an 
effective amount of a platy kaolin clay. 

The effective amount of the components comprising the 
filler composition of the invention is that amount necessary 
to improve the optical and physical properties of the paper 
15 and are from about 5% to about 95%, by weight, for the acid 
resistant calcium carbonate and the platy kaolin clay and, 
preferably, from about 25% to about 75%, by weight, for the 
acid resistant calcium carbonate and from about 25% to about 
75%, by weight, for the platy kaolin clay per amount of filler 
20 composition. 

The percentage of the two components of this blended 
filler preferably ranges from about 5% to 95%, by weight per 
amount of filler. The filler composition of the invention was 
used as a paper filler to produce handsheets containing 
25 amounts ranging from about 1.0% to about 40% blended filler as 
shown in Figures 1-7. 

As used herein, the term "acid resistant calcium 
carbonate" refers to treated calcium carbonate that can be 
used in a papermaking process having a pH below 7.5. 
30 As used herein, the. term "platy kaolin clay" refers to 

clay with a high aspect ratio, of about 30 to about 40. 

As used herein, the term "acidic made paper" refers to 
paper made in the pH range of 5.0 to 7.0. 

An example of a platy kaolin clay which may be used in 
35 the present invention and which is marketed as either a 
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commercial coating or filler clay is the AS TRA- PLATE*c lay 
product. This product was originally manufactured by Georgia 
Kaolin Company, Inc. of Union, N.J., and is presently being 
manufactured by ECC International Inc., Sandersville, GA, the 
5 present assignee of this trademark and of the present 

application. ASTRA-PLATE 1 *' is a fine particle size, uncalcined, 
undefined, delaminated kaolin clay. The typical physical 
properties of ASTRA- PLATE* are: a G.E. brightness of about 
88.4; a pH of about 6.9; a particle size distribution of at 

10 least 84.0% by weight less than two microns; a residue of 

about 0.0005% at 325 mesh; a moisture content of about 0.5%; a 
slurry solids of. about 67.5%; and a Brookfield slurry 
viscosity of about 325 cps @ 20 rpm. Generally, these 
measurements were taken using TAPPI approved methods. 

15 Reference may be made to U.S. Patent No. 5,085,707 for a 
further discussion of the commercial clays, including the 
ASTRA-PLATE* product. Other examples of a platy kaolin clay 
which may be used in the invention are the ASTRA- FIL* 90 and 
ASTRA-FIL* clays, which are also marketed as a commercial clay 

20 by the aforesaid assignee of the present application, and both 
are declaminated kaolin clays. 

The "fine" particle size distribution of the platy kaolin 
clay used in the invention may be considered as being at least 
80% by weight less than two microns in equivalent spherical 

25 diameter (e.s.d.).. 

Calcination is a process which subjects the crude kaolin 
clay to a temperature of about 500°C to convert the kaolinite 
into a different form referred to as "metakaolin" . The 
calcination process causes particles to "stick" or "fuse" 

30 together into porous aggregates and results in a pigment with 
high light scatter caused by 1) higher index of refraction and 
2) higher amount of light scattering surface. When a clay is 
uncalcined (hydrous) it means that it has not been subjected 
to a heat treatment. 
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Anhydrous (calcined) white kaolin clay pigments are 
useful as a coating and as a filler in paper products- An 
example of such a product is disclosed in U.S. Patent No. 
4,381,948 to McConnell et al. presently assigned to ECC 
5 International Inc. Generally, the paper products to which 

these pigments relate are structured particles with low aspect 
ratios, such as that below 30, and which product may not be as 
effective for use in the invention in view of its low aspect 
ratio . 

0 Delamination as used herein refers to the operation of 

subjecting the naturally occurring kaolin stacks in the 
aqueous clay slurry to shearing forces which may be produced 
by the shearing action of a sand grinder, thereby reducing the 
kaolin stacks to thin platelets to produce individual 
5 particles having an equivalent spherical diameter less than 2 
microns. Instead of a sand grinder, delamination may be 
carried out in other devices such as, ball or pebble mills, 
extruders or rotor-stator colloid mills. Reference may be 
made to U.S. Patent No. 3,615,80 6 for a thorough discussion of 
0 the process of delamination of kaolin clay. 

The term "defining" generally refers to the operation of 
separating and discarding a percentage of the fine fraction of 
the kaolin suspension. The defining operation may be carried 
out on a centrifuge where the kaolin suspension to be 

25 "defined" is supplied to the centrifuge and processed therein 
to separate the suspension into a coarse fraction and a fine 
fraction. A selected percentage by volume of the fine 
fraction is discarded, while the reminder of the fine fraction 
is admixed with the coarse fraction for further processing. 

30 Defining to a level of 40% means that 40% of the fine fraction 
from the centrifuge was discarded and the remaining 60% of the 
fine fraction from the centrifuge was admixed with the coarse 
fraction from the centrifuge for further processing. 
Reference may be made to U.S. Patent No. 4,943,324 for a 
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further discussion of the delamination and the defining 
processes ♦ 

When a clay is "undefined", needless to say, the clay has 
not undergone the "defining" process as discussed in the 
5 preceding paragraph. 

In the following examples, the acid resistant calcium 
carbonate was that prepared according to the teachings of. the 
aforesaid patent application bearing U.S. Serial No. 
08/614,863 filed March 13, 1996 which uses sodium aluminate 

10 and phosphoric acid to treat the calcium carbonate, and which 
is incorporated herein by reference, This product is 
processed by ECC International Inc. under the tradename 
OPTICAL* NB (neutrally buffered) calcium carbonate. In the 
practice of the invention, the acid resistant calcium 

15 carbonates discussed hereinabove and others which are 

available in the market place may be used. The platy kaolin 
clay used in the examples was the aforesaid AS TRA- PLATE* 
product, which qualifies as being a platy kaolin clay. In the 
practice of the invention, the platy kaolin clays discussed 

20 hereinabove and others available in the market place may be 
used. 

It is believed by the inventors that since the acid 
resistant precipitated calcium carbonates resist dissociation 
in an acidic environment, that it can be blended or mixed with 

25 a platy kaolin clay for use as a filler composition in an acid 
made paper in order to increase brightness and opacity and 
decrease porosity, especially in supercalendered grades of 
paper. Both of these components for the filler composition of 
the invention may remain in dry form or may be slurried, and 

30 blended for a sufficiently long period of time to ensure 

uniform mixing thereof. This filler composition is then added 
to the stock furnish according to standard practice for adding 
fillers to the furnish. 

In the examples below, percentages of acid resistant 

35 precipitated calcium carbonates/ platy kaolin clays for use as 
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a filler composition in an acid making process for paper were 
25%/75%, 50%/50%, and 75%/25% on a weight basis relative to 
the percentage of filler used in the paper stock furnish The 
percentage of filler in the handsheets ranges from about 1.0% 
5 to about 40% based upon the total weight of paper stock 

furnish and based on the desired fiber weight of the paper. 

The invention is further illustrated by the following 
examples, which are to be considered illustrative of the 
invention, and not limited to the precise embodiments 
10 discussed herein. 

A pulp slurry of 80% groundwood and 20% kraf t was used as 
the stock furnish. The groundwood was obtained from Crown 
Vantage Inc., St. Francisville, Louisiana, and the kraft was 

15 obtained from the Potlatch Corporation, Cloquet, Minnesota. A 
blended slurry (20% solids) of 25% of the OPTICAL® NB acid 
resistant calcium carbonate product and 75% of the ASTRA- 
PLATE® kaolin clay product was made and added to the paper 
stock furnish as a filler. The stock was kept at a pH of 7.0 

20 during the course of the experiment by adding 1% sulfuric acid 
solution or 25% caustic solution. 

A retention aide available under the tradename Hydraid 
TRP 954, which is a cationic emulsion copolymer manuf actured 
by the Calgon Corporation, Pittsburgh, PA was used in order to 

25 improve the retention of the filler composition. Generally, 
the retention of the filler in the final product is between 
50% to 80% of the initial amount added to the base stock. 
Handsheets were made using a British handsheet mold known to 
those skilled in the art. The sheets were pressed twice in 

30 order to squeeze out as much water as possible, and dried in a 
drum drier. The grammage, which is known in the art as being 
a measurement of the basis weight of a sheet of paper, of each 
handsheet was kept around 60 grams per meter, and the 
formation of each handsheet was kept around 175 as measured by 
35 the OpTest, which is an instrument made by OpTest Instruments, 
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Inc. As is known, the formation is characterized as being the 
physical distribution and orientation of fibers and other 
solid constituents in the structure of a sheet of paper that 
effects its appearance and other physical properties. A 
5 formation having a 175 value is generally considered as being 
"good formation." The sheet was then supercalendered by a. 
laboratory calender machine manufactured by Beloit Wheeler Co. 
at 1500 psi through 5 nips at 150° C. One nip is defined as 
the contact area between the two rolls of the calender 
10 machine. 

The procedure for producing handsheets was followed as 
described in Example 1 except that the filler blend 
composition comprised 50% of the OPTICAL* NB calcium carbonate 
15 product and 50% of the ASTRA-PLATE* kaolin clay product. 

FXMPIE 3 

The procedure for producing several handsheets was 
followed as described in Example 1 except that the filler 
blend composition comprised 75% of the OPTICAL* -NB calcium 
20 carbonate product and 25% of the ASTRA-PLATE* kaolin clay 
product. 

For comparison purposes, additional handsheets were 
prepared in a manner similar to that for Examples 1/ 2, and 3. 
These additional handsheets are designated in the Figures 1-7 
25 as "Blank", which means that the handsheets had no fillers; as 
"Optical NB" / which means the filler composition consisted 
only of acid-resistant calcium carbonate; and as "Astra- 
Plate", which means that the filler consisted only of a platy 
kaolin clay. 

30 The optical properties of these several handsheets for 

these six (6) different categories were measured in the paper 
. testing laboratory of ECC International Inc. in their 
Sandersville, Georgia plant. The results are shown in Figures 
1 through 7 . 
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In Figures 1-7, the properties for the several handsheets 
in the six categories are plotted as a function of percent 
ash, where ash equals the total percentage of filler loading 
at 500°C in the paper. The handsheets were tested for opacity, 
5 brightness, and total filler content by ashing, using TAPPI 
standard test methods. The handsheets were made with the 
filler added to the paper stock furnish and then burned at 
500°C. The percent ash is the ash weight over the sheet weight . 
times 100 percent. Figures 1 and 2 show the TAPPI brightness 
10 and TAPPI opacity values, respectively. The brightness and 
opacity values for the blended filler composition of Example 
3, i.e. 75% acid-resistant precipitated calcium carbonate and 
25% platy kaolin clay, were superior to at least the blended 
filler compositions of Example 1 (25% OPTICAL* NB product/75% 
15 ASTRA-PLATE* product) and Example 2 (50% OPTICAL* NB 

product/50% ASTRA-PLATE* product), and essentially equivalent 
to the handsheet containing the single acid resistant calcium 
carbonate or the OPTICAL* NB product. 

The Gurley porosity values for the six categories of 
20 handsheets are plotted in Figure 3. The handsheets which 

offered the higher Gurley porosity values when considered over 
the range of % ash for each kind of handsheet, and therefore 
the less porous, were the ones that contained either the 
ASTRA-PLATE* filler or the blends of filler composition of the 
25 invention. The handsheets with the lower Gurley porosity 
values, and therefore higher porosity, were the ones 
containing the single acid resistant calcium carbonate 
(OPTICAL* NB product) . These results show that the 
handsheets with the platy clay or the filler blends of the 
30 invention are less porous when compared to the other 
categories of handsheets. 

Figures 1-3 show that the brightness and opacity for the 
handsheets containing the filler composition of the invention, 
particularly that, containing 75%. acid resistant calcium 
35 carbonate and 25% kaolin clay, are at least equivalent to the 
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handsheets containing only the acid resistant calcium 
carbonate filler, and that the porosity for the handsheets 
containing the filler composition of the invention is lower 
than that containing only the acid resistant calcium carbonate 
5 as a filler in the paper stock furnish. 

Figures 4 through 6 show formation, caliper (thickness), 
and bulk values for the six categories of handsheets. The 
formation values were obtained through the OpTest method, and 
the calipher and bulk values were obtained through the 

10 approved TAPPI methods for measuring thickness and bulk. The 
results plotted in Figures 4-6 demonstrate that the formation, 
the calipher, and the bulk of the handsheets for the six 
categories were essentially the same and were not 
significantly different for the handsheets processed according 

15 to the teachings of the present invention. 

Figure 7 shows the sheet gloss for the several handsheets 
of the six categories. The gloss values were obtained through 
the TAPPI method for measuring sheet gloss. From Figure 7, it 
can be seen that the gloss values for the handsheet containing 

20 the fillers of both the prior art and the invention were also 
approximately the same for the same percentage of filler. 
Whereas, the blank handsheets or the ones that did not contain 
a filler were relatively lower than those that did contain a 
filler, whether or not the filler was in accordance with the 

25 teachings of the present invention. 

A second part of the experiment for the present invention 
involved a pilot paper machine trial which was done in an 
attempt to substantiate the findings of the preceding 
examples. 

30 pilot Pflper Machine Trial 

Paper was made on a laboratory scale on a papermaking 
machine. The machine was a Bel Baie IV machine which is 
manufactured by the Beloit Corporation. This machine includes 
a Bel-Baie twin-wire machine; a Foundrinier; a press section; 

35 and a dryer section. The trial was conducted at the Beloit 
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corporation Research and Development Center. The stock was a 
repulped newsprint, which is a groundwood-containing paper 
grade/ obtained from Fletcher Challenge Company, which is a 
newsprint manufacturer located in western Canada. The grade 
5 was a 45 grams per meter newsprint. Four categories of 

handsheets were prepared. These included 1) unfilled; 2) an 
acid resistant precipitated calcium carbonate (OPTICAL* .NB) 
filler only; 3) a blend filler composition of the present 
invention which was 75% acid resistant precipitated calcium 

10 carbonate (OPTICAL® NB) and 25% platy kaolin clay (ASTRA- 
PLATE*) ; and 4) a platy kaolin clay (ASTRA-PLATE*) filler only. 

A retention aide and a formation aide were added to the 
stock slurry. The retention aide was Eclipse* 200 which is a 
water soluble polymer and the formation aide was Stylus" 100, 

15 which is a lignosulfonate. These aids were added in typical 
amounts of about 0.2 to 0.3 lbs. /ton and in a conventional 
manner. These products are provided by the Calgon 
Corporation, Pittsburgh, PA. The pH of the stock was 
maintained at 6.5 at the headbox by adding a solution of 10% 

20 phosphoric acid or of 10% sulfuric acid to the tray water. 

The caliper of the paper was maintained between 85 to 88 
microns, and the formation was around 12 (NUI) or a 65 Kajaani 
Index, which are typical measurement units. The paper was 
calendered by a soft nip calender machine in line with the 

25 paper machine. 

The results of the paper obtained from the trial are 
plotted in Figures 8 through 14 for the four categories. The 
loading filler level in the paper was kept at 5%. 

Figures 8 and 9 show the brightness and opacity values 

30 which were obtained through standard TAPP I methods. As these 
figures show, the brightness and opacity values for the paper 
having the filler blend of the present invention, i.e. the 
blend of 75% of the OPTICAL*NB product and 2S% of the ASTRA- 
PLATE® product as a filler, are essentially equal to the paper 

35 having only the acid resistant calcium carbonate OPTICAL* NB 
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product as a filler, but are higher than the other kinds of 
papers. 

As Figures 10 and 11 show, the tensile index values of 
the paper having the filler blend of the present invention 
5 appear to be higher than the paper having the OPTICAL* NB 

product as a filler. These tensile index values were obtained 
by using a tensile tester made by Thwing Albert (Intelect II- 
Std. ) . 

Figures 12 and 13 show that the sheets made with 5% clay 
10 loading and with the 5% loading of the 75%/25% blend were less 
porous than the other kinds of paper. The porosity values of 
Figure 12 were obtained by the air permeability method, 
whereas that of Figure 13 were obtained by the Gurley 
porosity method. These methods for determining porosity are 
15 well known to those skilled in the art. It is also known to 
by those skilled in the art that the lower values of the air 
permeability method represents a less porous material, whereas 
the higher values of the Gurley method represents a less 
porous material. 

20 Figure 14 shows that the gloss values for all four kinds 

of paper including that containing the filler composition of 
the present invention were about the same. These gloss values 
were obtained by the standard TAPPI method for measuring 
gloss . 

25 As can be seen from the above results shown in Figures 8- 

14, the handsheets and/or paper containing the filler 
composition of the invention, and in particular, 75% acid 
resistant precipitated calcium carbonate and 25% the platy 
kaolin clay, had brightness and opacity values at least 

30 comparable to those having either the filler with only the 

acid resistant precipitated calcium carbonate or with only the 
platy kaolin clay , and was less porous than those having only 
the acid resistant precipitated calcium carbonate filler. 
From this, it can be concluded that the filler of the present 

35 invention, involving the mixture of a platy kaolin clay and an 
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acid resistant precipitated calcium carbonate, may have the 
best properties of both pigments, that is, the precipitated 
calcium carbonate and the platy clay. 

While the present invention has been particularly set 
5 forth in terms of specific embodiments thereof, it will be 
understood in view of "the instant disclosure, that numerous 
variations upon the invention are now enabled to those skilled 
in the art, which variations et reside within the scope of the 
present invention. Accordingly, the invention is to be 
0 broadly construed and limited only by the scope and spirit of 
the claims now appended hereto. 
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WHAT IS CLfilMSP IS; 

1. A filler composition for a groundwood containing grade of 
paper, comprising: 

an effective amount of an acid resistant precipitated calcium 
carbonate and an effective amount of a platy kaolin clay which 
is added to the paper stock furnish to produce a final paper 
product exhibiting improved properties. 

2. A filler composition of Claim 1 wherein said effective 
amount of said acid resistant precipitated calcium carbonate 
is from about 5% to about 95% , by weight, per amount of said 
filler composition and wherein said effective amount of said 
platy kaolin clay is from about 5% to about 95%, by weight, 
per amount of said filler composition. 

3. A filler composition of Claim 1, wherein said filler 
composition ranges from about 1.0% to about 40%, by weight, 
based upon the total weight of said paper stock furnish. 

4. A filler composition of Claim 1 wherein said effective 
amount of said acid resistant precipitated calcium carbonate 
is about 25% to about 75%, by weight, per amount of said 
filler composition and wherein said effective amount of said 
platy kaolin clay is about 25% to about 75%, by weight, per 
amount of said filler composition. 

5. A filler composition of Claim 1 wherein said groundwood 
containing grade of paper is made under acidic conditions, and 
is calendered or supercalendered. 

6. A process for producing a paper web, the steps 
comprising: 

forming a web of papermaking fibers including 
groundwood pulp and a filler composition comprising an 
effective amount of an acid resistant precipitated calcium 
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carbonate and an effective amount of a platy kaolin clay to 
produce an acid type final product. 

7. A process of Claim 6 wherein said effective amount of 
said acid resistant precipitated calcium carbonate is from 
about 5% to about 95%, by weight, per amount of said filler 
composition and said effective amount of said platy kaolin 
clay is from about 5% to about 95%, by weight, per amount of 
said filler composition. 

8. A process of Claim 6 wherein said effective amount of 
said acid resistant precipitated calcium carbonate is about 
25% to about 75%, by weight, per amount of said filler 
composition and said effective amount of said platy kaolin 
clay is about 25% to about 75%, by weight, per amount of said 
filler composition. 

9. A method of improving the properties of an uncoated paper 
product comprising adding a filler composition of Claim 1 to 
the papermaking fibers at least prior to the preparation of a 
web for producing said paper product. 

10. A method of Claim 9 wherein said effective amount of said 
acid resistant precipitated calcium carbonate is from about 5% 
to about 95%, by weight, per amount of said filler 
composition and wherein said effective amount of said platy 
kaolin clay is from about 5% to about 95%, .by weight, per 
amount of said filler composition. 

11. A method of Claim 9 wherein said effective amount of said 
acid resistant precipitated calcium carbonate is about 25% to 
about 75%, by weight, per amount of said filler composition 
and wherein said effective amount of said platy kaolin clay is 
about 25% to about 75%, by weight, per amount of said filler 
composition. 



WO 98/56860 



PCT/US98/11626 



-21- 

12. An improved paper product comprising the filler 
composition of Claim 1. 

13. A product of Claim 12 wherein said effective amount of 
said acid resistant precipitated calcium carbonate is from 
about 5% to about 95%, by weight, per amount of said filler 
composition and wherein said effective amount of said platy 
kaolin clay is from about 5% to about 95%, by weight, per 
amount of said filler composition. 

14. A product of Claim 12 wherein said effective amount of 
said acid resistant precipitated calcium carbonate is about 
25% to about 75%, by weight, per amount of said filler 
composition and wherein said effective amount of said platy 
kaolin clay is about 25% to about 75%, by weight, per amount 
of said filler composition. 

15. A product of Claim 12 wherein said filler composition 
ranges from about 1.0% to about 40.0%, by weight, based upon 
the total weight of said paper stock furnish. 

16. A product of Claim 12 wherein said paper product has at 
least a brightness ranging from about 70% to 80% and an 
opacity of about 85% to about 95%. 
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